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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photoresist 
composition high in transparency to far ultraviolet rays 
of <248 nm a wavelength, especially, an ArF eximer laser, 
superior in resistance to dry etching, good in adhesion to 

a substrate and showing good solubility in an alkaline R 1 
developing solution and having high sensitivity and H^Mj! 
resolution. % ^ 

SOLUTION: This photoresist composition contains a i 
polymer obtained by polymerizing a polymer precursor 

including a vinyl monomer represented by the formula Cmh^m 
and a light exposure acid generating agent generating an 
acid by exposure to light. In the formula, R1 is an H atom 
or a methyl group, R2 is a 7-22C cross-linked cyclic 
hydrocarbon group, each of (ni) and (n) is 0 or 1 and R3 
is an H atom, a methyl or acetyl group. 
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feUliaiS^SL <ttTU fct xtf 1 9 3 nm\Zte 

^ (2) K33V*Tx, yUi^zV^-fiit^OUft^i 
7ttx.tfxSr0. 4, y * 0 . 3. z.SrO. 3 
t It, Ri , R3 , R4 £J;tfR6 #** > rru n. 



n [4. 4. 0. 12.5. 17.10] K^* >vV;v 
R8 Kntf9>-2--f /u*T**»ft«:ffl 

v^tft. *Bl»^#J (WiLlf-tot (4) -CTfiLtz* 

ft*o 0»^LfcH8* t »*J» 
1£& (R8 ) tfl-jfrU »IBO«ttS:«|ft, T^ay* 

m&mmmzmffim&tL, *fttt#&M+*ztT# 

[0 0 3 9] iftfcfcfU mmkft9tSkSEM\ziKix.X. 

Tii> -feS: (2) i:^V>tz^0t*^ /:tilfx 
£0. 5, y «r0. 5i LT> Ri , R3 , R4 jfcjitf' 
R6 **7kS> iru n, U k* ? 0T-*«5, R2#h'Jy 
*n [5. 2. 1. 0 2.6] t-^>vM;v^ R7#f 

h^v^n [4. 4. 0. 12.5. i7,io] Kf*>y 
l oii%, *»»£*JfcLT«*tfHfc* (4) 

n> ^ >A)l>*±- h 4-^Sfi^L2£l:%iDx.^ r 
fcTN *ifmt LrmtirZ Uv* b ft* o 

-y ^ > fcftffl L> ^']7-t 0««EJ£#<E*i- 

><*->ri*»<bft* 0 

[0 0 4 0] *j3, *^tl*5V>T^^fl!^- K£3HR 
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0-**v7ntfiML*f-n-/URj|, l, 3-fcT* 

(t Kn^y^f ji/) xf i/>a'j7, 1, 3-*f* 

(t: Ku^y^fjl/) jl^w>jlij i, 3-fcf* 

b*vpt^;i/) if-p>j.ij t\ l, 3-tf* (x. 

10 h**>^-f-;P) xf uyjL'JT^ 1, 3-tf* (>fvr 
h*v>^;l0 ^^P>jxi;7> 1, 3-tf* (0-:* 
^rvyn^y^fji,) Xfl/Va'J7, 1, 3 - If* 

(bKn^rv>f;v) -4, 5-fcf* (HKnty) x. 
f U>x'J7, 1, 3-fcf* (tKD^y^f;i/) - 
4, 5 -If* (tKn^y) x-f-U>Jxyr, 1, 3 - 
if* (> h*v^;i<) -4, 5-fcT* h*v) x. 
^U^3.iJT, 1, 3-fcf* (xKv>f^) -4, 
5-fcf* (xh*y) xf 1/>j.^J7> 1, 3 - If* 

(>fV^D^y>f;V) -4, 5-fcf* Hv/o# 
20 jl^u>sl})t. 1, 3-lf* (^-yt^/F 

^ry^f;H -4, 5-fcf* (^-yt^h^ry) x. 

.■f-UVJLiJT, 1, 3-fcf* (^-^^rVyn^y^ 
-4, 5-fcf* (j3-t^rV7 P D^y) .x-f-p 
>JL*)T % 1, 3-fcf* (tKD^y>f;i/) -7^7 
-fcKD-2 (1H) If y ^ >\ y>f-Mfcl, 3 
-fcf* (tKn^y^W) -fh7t:Kn-2 (1 
H) fcfy*vV>, yxfMhl, 3 -If* (KKnt 
'>^^;v) -fFvt Kn-2 (1H) tf V ^ vV 
^;v<fcl, 3-tT* (HKD*y>f^) -tF7t 
so KD-2 (1H) tf y ^ vV >%k*(Dlt&W. tthlf 
\z, v^^n-;i/T>n>, l, 3-fcf* (eKo*«>^ 
h^^ Kn-5-t Kn^y-2 (H) tfy 
< >W, 1, 3, 4, 6-f F7^rX (bKu^y^ 

*•;!/) ^yn-;i/^y;i/ (gij^ l , 3. 4, 6-fF7 
^* (liKD^y>f;p) l^>x'J7> t h 7^ 

fn^jHkyi/t^y-;Pv^l/>f>) > 1, 3, 
4, 6-ff7^ (eKD^^f^) 
y;U, 1, 3, 4, 6-f F^ry^f;W 
/'J3-j^'J;k l, 3, 4 f 6-f F7^ (if 
40 ^v^f-;v) ^y r3-;v^y;i/, l, 3, 4, 6-xh 
^^r* (>(V7h^y^fjV) ^Ja-M'J^ 1. 
3, 4, 6-rF74X (jj-t^vyn^y>f 
;v) ^'J3-^^J;k Jb&v^ify* (2-fcKn* 
yxfjMvy7)tl/-H ft^>fv*>r^l/-Ht 
* f ft & - ft ^ /f H Rjg ^ ft & t CO 

[0 0 4 1 ] itz, ±EO»i:J: 9 3B«-t&<fc^i»li* 

50 Eistt**ua^*nafTi'&fc*^ ^xrauis^ 



■ 



(10) 
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T(*R3 A«*SJE^-C*>*«^, -ft* (2) UiJlt* 
[0 0 4 2] a3fc±B*> J: **WoaR 

KD*y5 (6) -KKn*^^^;^*^ 
3, 4, 8, (9) -hUbFD*->hU5/>nf* 

2-liKD + ->-5 (6) - (1* > 2* -vHK 
n^yxf jv) yjl/*K/u*>, 2-tKD+^-5 f 6 

# J: #* ?■ n - t^ ? aSiJD»J i 

[0 0 4 3] (2) TX»n«^ft990«S«rA 

£ £ # , *S^Jt x/y/«tt#V^ - £ ft 

t ^ L r fttt * c: t^t ^ o 

x(20. 0 5^60. 75> y t z l±HB#K 0 K£ 
*£fcti*?K. yliOrt^O. 8^ zteO^O. 6 <9 
KI*i&rt3)«tS4o <£ *>#S L< t*. xliO. 2 

<fc£ 0 -n^tEH^x^Ait^^§fi?ifftC^J:^-r 

(-»5ft (2) U£^T, Rl , R3 , 
itu n^0> R 2 ^HJy^Df^v y 

(-test (2) K.fcV>T. R4 a***, i^ ? 0. R5 ^ 
fhr/^nKf^yVjH) t*4t|, x£0^ 

<bo. 7 5ir-2gALrt, r;i/* (2. 3 8 

%r ^^f^T^^^AH Kn^y K*»*) \zft 
x£0. 8 *t»»2Kii3 x i 0 -5 3 
[0 0 4 4] *SfcWKTjBv>*iB#]fc LT#S Lv>tO 

T-tf-F, ifHn - K ynt:U> 

;k »«2-> h*v7f^ ft«2-.x 



18 

3-> F^y^netv^^f^W 3 - > h *>"/n tf 
tVlfifJK N-^f-iU- 2 - fcfn >J ->V v^n 
^^•^y>, v^n^>^y>, y^ n^-^y-;^ 

-T^K yxf l/>^^-;K;^f;i,x-7;K x 

[0045] itz*§kw<D&?mwm&j&®<o r»^fl5 
[0046] ttz. *&mim^xmm'i*->(omjB, 

»DttLri±, fflliif. 7*>>, ^f;vxfH^ 
;i/7;Pn-;K n-yo^7^3-JK 'fv/olf^ 

30 ^r^;v N ft»-fV7^K ^>4f>. Ml/xy, ^y 

^ yxw^>, ->7n \£)VT < 

'C7h7>f^7> : e^')At:rn^yK> r^xf 
ji/7>^x^^nKn^yh\ F'J^fjVbKD^y^ 
^7^-^H Kn^rv h\ F'Jxfji/HKuiiry 

n -b x \z& ^xmttm ttxm< u« 



4> 



(11) 
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o. o 2%<Dmmiz&^x*mn<nmytmm&i&®)tf 
8%<ni><Dtf&mx^T<Dmmnmtf*> y ) * 2. 3 8% 

[0 0 4 7] 
[0 0 4 8] 

wmizi&wirztiK ^mi±^nh(omizx^x^hm 
[0049] (mmm 1 ) 

[0 0 5 0] 

Hfci 0] 

CH 3 
H 9 C=C 



OH 



[0051] mt***s*rj*imm* wessth- k 

fiSttttS 5 0 0mlffl4op77X3i:, 
>- 2 , 3 - v*-^ (Xitt ('W (K. H e y n 
s) ^rV>i-^'Jtfs 10 5^ 1 0 1 91 
( 1 9 7 2) \7>s*-h (J. B. Lambert) 

h ^ v - • * :/ • v • r ;* y * > • ^ # a> • v 

f^7f^ 10 0t, 2 5 0 1 1) iceev^ffiL 

fco ) 12. 8 g (100 mm ol) > h U -x^;P 

7^>10. 1 g ( 1 0 0 mm o 1 ) , $l^t- h 9 K 
D77> 2 0 0ml *tt&A,£« »fSt L£ 

*.7KJ&^T^iPL/co z<Dmfa*7-yw>;*-\zx 

(ft) ) 10. 4g (lOOmmol) SrKflfc-r h y b 
Ko77>50ml i:*RL/:»itiiTD- hfrb® 

1B#H, §IJIiifitl 0B?PI5EL/: o i£R«r*BU 

^iU 5 0 0mn:S»t, 0. 5NiSK, 

6. 6g (W2 5%) t»/: 0 I Rlt&mSLitm I R 
- 4 7 0S. !H-NMRIi7^*-ftAMX - 4 0 0 
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JR*3. 5 g UDUpl 8%) o 

7tm»%fm (ss%) 

C : 6 8. 30 (68. 38) 

H I 10.61(10.5 9) 

II U eSBLrtO^ffiliC 13H24O3 (MW2 2 8. 3 3 

0 8) Oft-ffffi£$-fo 

1 R (c m-l) : 3350 (v oh). 1725 (v 
c-o ) > 1 6 3 0 

1H-NMR (CDC 1 3 . rtSB^m^K :rF7>f 
10 ;w>7>) ppm: 1. 0-2. 3 (m, 11H) , 
3. 8 (m> 1 H) . 4. 8 (rru 1 H) > 5. 6 
(m, 1 H) . 6. 1 (m, 1 H) 

mmm 2 > 

[0 0 5 2] 
Utl 1] 

CH 3 



CH 2 OH 



[0 0 5 3] fiiW^y^AKftf, ^JliffiTn- K 
SgMl 5 0 0mlffl4oP77^3C> MJv^n 
7 , *>-4, 8-y>^-iV (Aldrich Ch 
emical Company, Inc. (U. S. 
A. ) > iSp D Q #-f- B 4 , 590-9) 19. 6 g 

( 1 0 0 mm o 1 ) . h U if^T r/10. 1 g 
30 (10 Ommo 1 ) , KiS'r F7tKn77>2 0 0m 

au. ^Oi§iatf7n>A-i:TiL<aj$li:^ 

<b , iKft> ^')n^i/ (mm-TbS; (ft) ) 10. 4 g 

(1 0 Ommo 1) h 7 t: Kn y 7 > 5 0 m 1 

1tZmffiLtzmi&*T&Tv - bri*<btf>o < WTL/:o ffl 

fi-Cl OWflBKJSLfco it»<r"«80«. a***ie>i*EE 
T'Ciff«&«rS*Lfco 5ftflSSr^an*;i,A 5 OOmli: 
-O}#fl£^0. 5N» fi#Pft«*. 3%R 

*y^*9A-C»Jt»»LlW»6. 6g (K^2 5 

%) Srtffco 

TtmfrVxm (fifi%) 

C ! 7 3. 6 (73. 43) 

H! 10. 2 (10. 27) 

ffiU S5BLl*IOS:1iiiCi8H3o03 (MW 2 9 4. 4 
3 3 2 ) Oft»M^R1-o 
50 I R ( c m-i) : 3 3 5 0 (.oh) , 1 7 2 0 



(12) 
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c-0 ) , 1 6 4 0 ( v c«c) 

NMR (CDC 1 3 , ftUWMVd*£ 1 T V? t+frisy 
» p pm ! 0. 9-2. 1 (m> 17H) , 3. 2 
(s, 2H) , 3. 9 (s. 2H) , 4. 3-4. 5 
(s, 1H) , 5. 6 (m, 1H) , 6. 1 (m, 1 
H) 
(XlfeM 3 ) 

[0 0 5 4] 
[ftl 2} 

H 

! 

HoC==C 



) 



O-CH 




8 
6 



CH 2 OH 



[0 0 5 5] fOfctf!) 2 t |S|*Hc. fiU tSffc* ^'Jn 

-OW 0. 4g (lOOmmol) Mtx.T^tT * U 

n>f;i/9. lg (lOOmmol) *m^X%®L*'H o 

fjo JRfiS. 0 g OK* 2 0%) o 
[0 0 5 6] 1H — NMR (CDC 1 3 x f*J§Ml*£ t 
F7>f^v7>) :0. 8-2. 45 (m: 14 

H) , 3. 2-3. 35 (w, 2H) , 3. 6-3. 

5 (w. 2H) , 5. 4 5 - 5. 5 5 (w, 1 H) , 

-6. 0 5 (w, 1 H) o 

7G*»#rtt (**%) 

C : 7 2. 8 (72. 8 2) 

H: 10. 1 (10. 06) 

ffiU Jgai*IOifcfiltiC 17H28O3 (MW 2 8 0. 4 

0 6 4) *>fHMaS: 

1 R ( c m-i) : 3 3 5 0 U oh) . 1 7 2 5 ( v 
C4) ) s 1 6 3 0 ( ^ c=c) 

1H-NMR (CDC 1 3 . fl»»*»8 :f F^f 
i^>7>) p pm : 0. 9-2. 1 (m> 14H) > 
3. 2 (s, 2H) > 3. 8 (s> 2H) , 5. 6- 
6. 4 (nu 3H) 
(Xttfl 4 ) 

h y v^Df*>yt-;H;^ 9 1 y h o^-jS; 

[0 0 5 7] 
[<fc 1 3 ] 



H 2 C= 




[0 0 5 8] 5 0 0ml^tl77^3ttbKndry 
MJv^Df^>5 0 g£*gffc;^U>2 0 0ml 

»L/: 0 ::^2, 3 H - y KDfc: <, 7>4 2 g & £Zf 
h;VJL>*;v*>&fcTy v>i*l . 6 g *i)Dx. 5 EMBlfc 

ILfco :n^yif^x-f^3 0 0mn:i§»fL 
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2. 5 w t %*BMt* h y *A*»*UT3EU *"C3 

^vMJy^Of^> 7 6. 3 6 gtj|fco 
[0059] i»Tn- Mtf § 5 0 0m 1 4 on 7 -7*3 
i:bKD^ypjy^Df^>7 0g (0. 3mol) 
S:R*THF»iSl 0 0ml tC»J»UX*L/c 0 

0 1MA^>gjSi 5 0ml *»TLfce »T8L tK 

*«Ffit5 4mU 3 0%H 2 O 2*»ift«r 3 6 m 1 SrJS 

3 0 0m[*mt, feflftt^r SEJft^Lfco ■^-■r;v 

£3*1-* £i Ci i)f h7t: Kne7-i^^ryf h 
7 y^nf* y 7 1 g£f#£ 0 
[0 0 6 0] r;i/=r>#H^TT^ipW#& 3 0 0m 1 

4 A^rpVr hy\c KDt7-i^^yf h7 
20 y^Df*;-ji/5 0 g (0. 1 9 8mo 1 ) &£Xf& 

»tfy v>2 0 g£S£*£T- ^7tKn77>2 0 0ml 

* y n )V 2 1ml SrWT U 1 D$|HK SiBT 3 

B*BHt#Lfco yxf;i/x-r^3 0 0ml SrlJDx.. 
2. 5%*«MWHJ ^A7K«i8[-C3ia> 2%*IMfc* 
**"C2l3jfei§K *t3ift^L/:ft, 

30 7xjl/t^ry b y v^nfyJM ^'Jl/-^52g 

[0 0 6 1] v'An- h^*p<fffj-S 5 0 0m 1 4i"ffl7 
7X3(j3[:7F7tKne7Xj^^y FV y^nfy 

fr*? ?V U-h S 0 g (0. 1 5 5mo 1 ) ^^^^ 
-/H 5 0ml WgjBL b;V-x>X;i/*V®£0. 5 
Sqx.4 0te3^F^SD^L/Co eti^yif^x^f;V3 
OOmlCgJfU 2. 5 %*&4fc* hy 
3 0, *T3BI«»»L7to «»T^***A±-C--0fc 

40 nf*-jv> ^^yu-b29g4- (ilX^ 8 0 %) 

5c3S#*Hl (*fi%) 

C : 7 1. 2 (7 1. 3 9) 

H : 9.7(9.5 9) 

fflU "fi»rt<0»1ftliC 15H24O3 (MW 2 5 2. 3 

528) mm^i^o 

[0 0 6 2] IH — NMR (CDC 1 3 , r 

h^^f-^v^>) : 0. 95-2. 5 (m : 1 2 

H) , 3. 2-3. 35 (s, 1H) > 3. 6-3. 8 
so 5 (nu 1 H) , 4. 5-4. 8 (nu 1 H) > 5. 4 



(13) 
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8-5. 55 (w. 1 H) . 6-6. 05 (w. 1 
H) o 

[0063] (mmrn 5 ) 

[0 0 6 4] 
[ft 1 4] 

H 

H 2 C=*C 

[0 0 6 5] Hi&t?U4 fcW*fc* fiU iSft^^n 

-Y;H0. 4g (lOOmmo D UftiTttftT^ l J 

n>f;l/9. lg (lOOmmol) ^ffl^T^Sr^To 

o 

IK* 5.. 2 g OK* 2 1 %) o 

[0 0 6 6] iH-NMR (CDC 1 3 , ftUUm 9* 
F7>fil/y7>) : 0. 95-2. 5 (nu 13 
H) , 3. 0-3. 2 (s. 1H) , 4. 0-4. 05 

(nu 1H) . 4. 6-4. 8 (m. 0. 7H) , 5. 
2-5. 3 (m, 0. 3H) > 5. 7 5-5. 8 (rru 
1H) > 6. 0-6. 1 (nu 1H) . 6. 3-6. 4 
5 (nu 1 H) o 

Ttm^mm (s*%) 

c : 71. 0 (70. 6) 
H : 9 . 10. 1 ( 9 . 3 ) 

II U g5Hlf*IO8!c11i±Ci4H2203 (MW 2 3 8. 1 
6) <DtmW.*3k-?o 

[0 0 6 7] I R (c m-l) 3 3 5 0 ( v oh) . 17 2 

5 ( v c=o ) > 1 6 3 0 ( v c=c ) 
(*i££9 6) f^y^nFfr/vt-K^^ 

[0 0 6 8] 
Hfcl 5] 

CH 3 
H 2 C=C 




[0 0 6 9] J )V#)\,*v-2-4 - h 

(T;U K U f-t±$S, fSS*-^ 10774-3) 50g 
tyy^D^>^y'x>8 7g, ^f;H^Kn^/> 
0. 1 3 7 g*: 1 7 0- 1 8 5I*BRJES* 
£0 *-£>ffe«JEBSS1"*£ tV3 h 7 y^n [4. 
4. 0. I 2.5 . 17.10] Kf-t > — 8-4 

h £ 1 7 . 5 g*#/c 12 0-121 TC/2mmH 

g) o ^C3-f h^v^n [4. 4. 0. 12.5, 1 
7.10] Kft> - 8 --OUT-t-f- h 3 5 g*S£J£TH 

F70m 1 ^^WLoru^ipf £ G SiS*4-r;w^> 
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fi^TCU fii:^7 VTH F{tfa<0 1MTHFS 
i£9 6 m 1 ^fgTi-^o orr-iraSlS^iir^ft. g 

3. 3ml, 3mo 1 / 1 ON a 0H*i§i8[2 9. 5m 
K 30%H2O219. 9ml ZmXiffiT'tZo ^(O 

gSti:^^KD^i/-ff7'>^D [4. 4. 
10 0. 12.5. 17.10] KrMr>- 8-4^7-t:-r-h£ 
3 6. 8gftfco *i:iiKn*y-f h7v^n [4. 

4. 0. 12.5. 17.10] Kr*Hr>-8--f ^T*f— 
h3 6. 8gt9 5%x^y-^110mIi:}MfU 
^^tCTK^fb* 1 ; 1 5. 4 gJDx., MfcilifL*-* 
*o tt*». ^«*«ffTS*U f:i:*2 0 0m 

1 x x-f;V2 0 0ml £JjQ;L*o 7kJ§*#JB£U *r*S 
Jf£g&f0:&i£7)t. 7KOJHH^L> 18v^y»>At 

h^v^n [4. 4. 0. 12.5. i7,io] Kf*>y 
20 1 2 g?#£ 0 ^(w-f Yy*y?T3 [4. 4. 0. 

12.5. 17.10] Kf*>y^-JH2g, tfUv> 
.4. 89gt7x;f7y>20mg^STHF70 
m 1 tc^fiff L Ortc^-t^o *Z\Z&ik**>?Vu4 

;V6. 4 6 g^j$THF 2 0ml t:^SL/:tO*iS 
£0 tLtx-f ;n 5 0m 1 -CJMKU 0. 5 NiS 



30 «g 



40 



5c*5^*Hl (**%) 

C : 7 3. 1 (7 3. 43) 

h: 10, 4 (10. 27) 

iS U ffiartOftilfiC I8H30O3 (MW 2 9 4. 4 
3 3 2) OtHMt«r*1-o 

[0 0 7 0] iH-NMR (CDCI3) £0. 64- 
1. 8 3 (7H, m) , 1. 9 1 (3H, s) , 1. 9 
5-2. 6 (7H, m) , 4. 0 4 -4. 2 4 (1 H, 

m) , 4. 9 9 (1H> b r) , 5. 5 2 (1 H, 
s) , 6. 05 (1H. s) ; IR (cm-i) 3420 
( v oh) , 2950, 2890 Uch). 1714 (v 

C«o ) , 1 6 3 4 ( v c-c ) > 116 5 ( v c-0 ) 
(*«l«7) 

[0 0 7 1 ] 

Hbi 6] 



50 



(14) 
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H 2 C 



H 



I 



<DOT" 



[0 0 7 2] ^gife^U 6 tWlM\Z, <IU M^^'JD 
-f /H 0. 4g (lOOmmol) UftiT*<bT^y 
n >f )V 9 . 1 g ( 1 0 0 mm o 1 ) *fflv*"C£lS;*fr o 

JR*5. 0 g (JRsp2 0%) o 

[0 0 7 3] 1H-NMR (CDC 1 3 , f- 
h7^f-J^>7>) : 0. 65-2. 6 (m> 14 
H) > 4. 0 4-4. 2 4 (m> 1 H) , 4. 9 9 

(m> 1 H) . 5. 75-5. 8 (nu 1 H) > 6. 
-6. 1 (m> 1H) , 6. 3-6. 45 (nu 1 
H) o 



0 



7C- 

C 
H 



r$Mfrtt (Sfi%) 
7 2. 7 (7 2. 
8 . 8 9 (9 . 



6 9) 
1 5) 




ffiU e»rt^»1tttCi6H2403 (MW 2 6 4. 1 
7) *>tttMt*S*-o 

I R ( c m-J) : 3 4 2 0 (voh) , 1 71 5 U 
c-o ) , 1 6 3 4 ( v c=c) . 116 5 ( v c-o ) 
(#0&#J 8 ) 

[0 0 7 4] 

Hbi 7] 

CH 3 
H 2 C=C 



OH 



[00 7 5] 3 0 0 mltX77^3i:8->^v^i 

H'-jl/f f7y^D [4. 4. 0. 12,5. 17,10] 

-3 - Kf-t> 6 5 gtyv^M^yx>8 7 g. 
^f;^Kn^y>0. 1 4 g^iQx. 1 7 0- 1 8 Ot: 
■CI 7«fllia6S«o *EE*«fcJ: *)WM<D 

8->^y*W-ii/7F7y^D [4. 4. 0. 1 
2.5. 17,10] - 3 - YT^yt Vi/tru^yj? i?z.y 

t^iitSfeaaoi 2-^ 
v^n [6. 6. 1 . 1 3.6 . 1 10,13 . 02.7 . 0 
9.14] /\^f-fe>* 1 0 g1|/: 0 1 2 -> 
*;V*\=.;V^*^v^u [6. 6. 1. 13.6. 1 
10.13. 0 2.7. 0 9.14] ^y^T'-t:> 3. 6g£95 

%i^-^3 0mH:$)»U ^:i:*S<t* , J')^ 
1. 2 5 g^fiD£»D^ii»KS^^o 2 8*M«tt*frU 
✓ 1/3 J-r*g*si-£ 0 *50m 
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1 , jn--r;^5 0m l Hft^miftm-f z>* *«*3 
%HC 1 TKtti:t^ififeitR«t^o -trtiiitt 

^ryAHy^n [6. 6. 1. 13.6. 110.13. 0 
2.7. 0 9.14] s\??r*:>2. 2 g*%tZo &\Zi3)V 
^yAHy^n [6. 6. 1. 13.6. 110.13. 
02.7. 0^.14] ^y^T y 4r>'2. Igi3, 4-yt 
Kn-2H-lf9>l. 7 1 g£r h7 t: KD77> 5 
OmlttdU t;t:p-hJVx>^;^>K0. 0 
10 3 giPx.SiB-C2WpBllSJ£;S*&o *LTx-f^l0 
OmlTSJRL 3%Na 2 CO3 * &#0&*falc* 

«T*»U *«I*MgS04 re»t4o ^-r^ 
fc*Rfi>03, 4-ytKn-2H-lf7>*«ETi 
;<* p U--*-T^g£ t-r 1 2-fh7tKnb' 

7^J^^ry*^^Jl/A^y^D [6. 6. 1. 1 

3.6. 110.13. 0 2.7. 09.14] ^y^T'-trV* 2 g 
'&tZo #CK1 2-fh7t: Y U )£ y ~ * *y ji )V ~ 
;i"\**9*v^n [6. 6. 1. 13.6. 110.13. 0 

2.7. 09.14] A^ft>2gtK«THF8ml* 
20 Jnx. 0TC^*p-r*o #H«SrT^^>«»Lfc«, 1 

M*7 >-THFISaTHF»«[6m 1 4iTt&o 0 

0m^*PL. 7K0. 5 m 1 £tKTL> Ii:3MNaO 
H*J6iSl. lml> 30 %H 2020. 7ml £2 0 

rJSLT-C*T-r*o *©«a»-Cl. 5B#H*#L*: 
ft. N a C 1 -C;#J§£&fDU x-f-/U lOOmltf 
SRi-fco x-r^JB«rt&fP*ffl7K> *"CSci#-U MgS 

h7t Ko — n 

30 [ 6. 6. 1. 1 3,6. 1 10.13. 0 2.7. 0 9.14]^ 

Knt^^i^^y^^t-^A^ty^n [6. 

6. 1. 1 3.6. 1 10.13. 0 2.7. 0 9.14] ✓s^^ 7* 

8gttfUv>0. 48gtK*THF4ml 

0. 63g^THFlmli:'MU:40iiTt^o 
1 IUlil-Cli!)kB6**&o Wat*:* 

U^^ttBiataBUL. a»ix-^2 0ml-C*« 
U 0. 5 N*SK, iSfflfittTk. 3 %N a 2 CO3 > IS 

40 fnftffi7Kow-c«fe»-L, MgS0 4 -e«£*1-& 0 

7 V/* (4/2/1) rH^iS&l 0m 1 fc*»U 4 
0-4 St-C 1 NfHKIE$**o »»4:7K*5 0ml 11 

CI fc "CHAWS: 1 g»7to 

7G*fl*Hi (11%) 

C : 7 6. 3 (76. 62) 

HI 10. 2 (10. 06) 

{HL> J^rtOftlliCaHaeOs (MW 3 6 0. 5 
so 3 5 6) OWiMKrfE+o 



f 
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10 0 7 6] (: 

9 'sir n Kn-f ;p-=ey ^J^'jV - hco-£ 

[0 0 7 7] 
[ft 1 8] 

CH 3 
H 2 C=C 

j-OH 

10 0 7 81 *ifctt6 fcWttfcteU 5 

tz 0 ytmfrtifm (Sfi%) 

C: 7 8. 5 (78. 8 3) 
H : 9.7(9.9 2) 

II U SartO&lIliC 28H42O3 (MW 4 2 6. 6 
3 8) <Oft»tt4r*i-o 
[0 0 7 9] (SEttfll 0) 

[0 0 8 0] 
HC19] 

H 2 C=C 



I 

--CD 



COOM 



[0 0 8 1] —uses: (D Kisv^x. r 

£4 4***, Y 

p V v^ntC, ei/^D [2. 2. 1] 
>- 2 -^;v^>s$ t e r t -yf iVi^f ;v 5 0 g t 

33g^ ftKttl. 35g,*2 gSrUD 

* 9 A T^StffiSS-r £ £ t i:i »9 fttt g ftjtt * 2 

5c*dMHt (££%) 

C : 6 5. 7 (65. 60) 

H : 9.7(9.4 4) 

fflU S&rtO»1iliCi4H2404 (MW 2 5 6. 3 
4 12) Ofmi^Sto 

I R ( c m-i) : 2400-3600 ( y oh). 29 
60. 2880 ( v ch) , 1704 ( v c-0 ) , 162 

8 ( v CoC ) > 116 8 ( v C-0 ) 

!H-NMR (CDC 1 3 * rttt«**K :fF7>f 
ppm: 1. 25-2. 05 (6H) , 1. 

9 2 (3H) , 2. 3-2. 8 5 (3H) 

4. 6 9-4. 7 4 ( 1 H) , 5. 53 (1H) , 6. 
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0 6 (1 H) 

{%mm i i ) 

[0 0 8 2] 
[ft 2 0] 

CH 3 
H 2 C=C 

I 

O 



COOH 



[0 0 8 3] — jft* ( 1 ) lCj3V>T, R 1 tf*T)l<- 
R2* ? MJv^n [5. 2. 1. 0 2.6 ] ^^>- 4> 

8 - v4 R 3 ****1K?\ X^-CH2-, Ytf 

ft* - <b 4 h Ifeit 4> * tf y ^ - o 

00mlffl4op77^3|: > hUv^n [5. 2. 
1 . 0 2.6 ] fiJ >- 4 , 8 -y> * y -)V (A I d r 
20 ich Chemical Company, Inc. 

(U. S. A. ) , B 4, 5 9 0- 9) 5 0 

. g (0. 25fflol) , KjftkTV v>2 5. 7 6 g 

(0. 25mol) , tt*7h9tKP77>3 0 0m 
1 £tt&A,/io ***KT* 
ULtZo : OSiSt f 7 n 1: 1 1L < «SL 4^ 
6. ttft* f 9 V o >f * {■^KittiL ffi) ) 2 6. 53 
g (0. 2 5mol) OTf F7tKn77>100 
m i H»»Ufc»iS*»Tn- Yfrb&v < >)j9STL 

Omlpm :©»»t0. 5NttBt. ttftAtt 

tR> 3 b u ^ atK> tefnAffl*ojK"Ctea 

y V* r 7 r»-«ISS t ^ i C J: V)$i 

1£f£te<E>M^o [5. 2. i. 0 2.6] 

4, 8-y>^;-M;^^^H-hS:29. 6g 
Wfc 0RSM 4%) o afb*^->^A«** % « 

40 EfgTcr- K £ffift## 1 0 0m 1140D77X3 
S/^DABItfy yji^A 2 4. 9g (6 6. 2mm 
o 1 ) > N, N-y^fWW7< K4 0m 1 Srftii 
A//io Lfclfe, Mv*n [5. 2. 

1. 02.6]f'*>-4 f 8-v>^y-^*y p« 
»; b 5 g (18. 9 mm o I ) *N, N-y7f^ 
^JWAT^ Kl 0m 1 Lfc*ttfr*TL*:o ?ST 

^Tm, SStl 0»HKJSS*fco EIB#**:*5 0 
OmltftRU *«® 5 S:v^'f->Vx-7 L JV-eJSttiL/c 
( 1 5 0m 1 x 3) o ^--r^SSrlSK^^^v^A-e 
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t*CiCJ:0iail*t2. 1 2 gf§£ <tttt*#, tt 
$4 0%) o 

C: 7 0. 0 (70. 10) 
H I 9.0 5(9.15) 

II U S§aiLrt^^ffi«iCi8H2s04 (MW- 3 0 8. 4 
16 8) OtHt««r«-*-o 

I R ( c m-i) I 2400-3350 (v oh) , 29 
50 ( * ch) > 1696 ( * C=0 ) > 1626 ( » 
c-c ) > 116 6 ( v c-o ) 

iH-NMR (CDC 1 3 , rt»H*tt* :f F7^f 
Jl-v^ >) ppmlO. 9 5-2. 7 4 (nu 14 
H). 1. 95 (s> 3H) > 3. 88-4. 17 
(ixu 2 H) > 5. 5 5 (d> J = 1 . 5H z> 1 
H) . 6. 1 (s> 1H) , 9. 58-10. 8 (br 
s, 1H) 

mmm 1 2 ) 

[0 0 8 4] 
Ht2 11 

H 

I 

H 2 C=C 
I 

c=o 
o 



30 



H 2 C= 



[0 0 8 5] mMM 1 1 tB*l:, fit, 
n>f;n 0. 4g (lOOmmol) Kft*-TtSflS7* 
'Jn^9. 1 g (1 0 Ommo 1 ) Srfflv^T'&jfiSrfi 1 

0 /: Q 

JR*5. 0 g (JIJUP2 0%) c 

[0 0 8 6] iH-NMR (CDC I 3 > i*)SSJ§i£ r 
f7>f^v7y) I 0. 8-2. 7 (m> 14H). 
3. 88-4. 17 (nu 2 H) . 5. 75-5. 8 

(nu 1H) , 6. 0-6. 1 (m, 1 H) > 6. 3- 
6 . 4 5 (hk 1 H) o 

Ttmfrvtm (£*%) 

C : 7 0. 33 (68. 55) 
H : 8.5 2(8.6 3) 

{SU e»rtO»«liCi6H2404 (MW 2 8 0. 1 

6 7) <oftiMi£3rro 

1 R (cm-i) : 3355 ( y oh) . 1725 (u 
c=0 ) . 1 6 3 5 ( v c-c) o 

[0087] mmm 1 3 > 

[0 0 8 8] 
Hk2 2] 




COOH 



[0089] 200ml 4oD77^3C8-^-yt 
'J— 7f Ky*;wf«;i/fF7y^a [4. 4. 
0. 12.5. 17.10] -3-KfM:>l 0 g£S£&TH 
30 F 2 5m 1 frJniO tl-#fiJ"#-*o *H5t*T/^^>fl| 
IftLfcUU lM#5>-THFBfflTHF»a2 0ml 
^iSTt^o OttiWjSm^ MflUlMS 
#1-&o -tof&otKJfriPU *3m 1 *fl(TU It: 
3MN a OH*»fi£6. 6 m U 3 0 %H 2 O2 4 . 3 

m 1 4- 2 0 rartiTt^o •fofiist 1 . 5 bhs 

«*PLfcft, N a C 1 T;jcJB fctSWU 1 0 0 

U MgS04tm i-mWtiiittK 

20 [4. 4. 0. 12,5. 17.30] K7^*>l0g4-||/s: 
OR* 9 4%) o Kn^fv-8- t -^f h^rv 

^H-^fFyy^o [4. 4. 0. 12.5. 
17.10] Kf * > 7 . 7g (0. 0276mol) fc If 
•Jy>2. 1 9 g (0. 0 2 7 6m 0 1 ) *<6JftTHF 
4 0mU:$»t4o OtC^m j* * * U n 
U K 2 8 9 g (0. 0276mol) tTHFlOml 

JSSriftteSt^t^'f-l/V 1 0 0 m 1 T*)RU 5 %J£ 
30 3%Na2C03, tt«fttt*OJ|[|T?iSfej#-L, Mg 

SO4 TK**1-&o JMfc^l/VfcaiU *7A^1 
(A^y/Sxf=l0/1) tiittt-rf^r 
y^l/fel/ffr/^D [4. 4. 0. 12.5. 1 
7,10] YTU-)V*99 <J b£4. 5 g*#fc W* 
4 7%) o 5fcU±K^rftT»/c> 9* V \o-YZg*Y 

^x>2 0mn:»»t*o ^:i:h'j7^tn>^y 

>«*ft«:£^Tife»U 3%Na CO 3 •Cttffl"^ 
ho 5 %j£8rCB£ttK U *«S«rX-x;W-C}fi 

40 m*r^)o l&fDA^7)c> *-Cft»U Mg S O 4 T$£^ 0 

1. 6 8g»fc (ttttifttt:, W6 7%) 0 

5c*»*Hi (**%) 

C : 7 0. 5 6 (70. 77) 

H : 9.2 2 (9.3 8 7) 

ffiU SSlrt^»*lliC 19H30O4 (MW 3 2 2. 4 
4 3 6) dOfJ-JHifrS'to 

[0090] ih-nmr (cdc 1 3 . pmnmm 

S:fF7>f^y7>) ppmri. 1-1, 9 (9 

so H, m) , 2. 1-2. 7 (6H. m) . 4. 98 (1 
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H, s) , 5. 5 2 (1 Hx s) > 6. 0 5 (1 H> 
s) > 1 0. 5- 1 2. 4 (1 H, b r s) 
I R ( c m-i) 2800-3400 ( v oh) . 304 
8. 2960 ( v ch) x 1 7 1 0, 1700 (u 
C=o), 1632 (vCoC), 1170 Uc-o) 
(SSJfcffll 1 4 ) 

[0 0 9 1 ] 
Mfc2 3] 

H 

H 2 C=C 



^Mr C00H 



ioo9 2] mtkmi stwimi^ iau mttttv 

)Vl 0. 4 g (lOOmmol) KftxTiSffcr * 
Un>f;v9. lg (lOOmmol) S-fflv^r^JftSrtf 

IK#5. 0 g (JR*2 0%) o 
[0 0 9 3] 1H-NMR (CDC 1 3 , ft SMS* x 
F7>f^y7>) 1-1. 95 (10H, 

m) x 2. 1-2. 85 (5H> m) , 5. 0 (1H, 
s) > 5. 7 9 (1 H, d) . 6. 0 7 (1H> d 
d) , 6. 36 (lHx d) , 10. 5-12 (1H, 
b r) o 

C : 7 0. 81 (69. 84) 
H : 7. 9 2 (8. 2 7) 

ilU g3mrt<D&ffil±Ci 7 H2404 (MW 2 9 2. 1 
6 7) <0!ttW!*3M-o 

IR (cm-i) : 2800-3450 (y oh), 29 
50 ( v ch) , 1700. 1714 ( * c=0 ) > 161 
8 . 1 6 3 2 (k-c) , 1 2 0 0 ( v o-O ) o 
[0 0 9 4] (UtM 1 5 ) 

[0 0 9 5] 
[ffc2 4] 




COOH 



[0 0 9 6] 3 0 0ml t^77^^i:8-> h^v^ 
W-^T^y^D [4. 4. 0. 12.5. 17.10] 
-3- K7~-t>6 5 gi:yy^D/<>^yx>8 7 g, 
>f;HiKo4;>0. 1 4 gSrftDil 7 0- 1 8 Ot 
"CI 7^HE)6S**o tt»*. MBEatffUl 0K#O 
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8-^h + y*^;l/ff7y^D [4. 4. 0. 1 
2.5. 17.10] -3-Kf-fe>^yy^n^>^yx> 

1-£C£Tafei&B £ l<7)l 2 -J* ^y*J^MH 
y^D [6. 6. 1 . 1 3,6 . 1 10.13 . 02.7 . 0 
9.14] ^7?r-b>£ 1 0 gf#/c 0 -^ic 1 2 -> h**> 
#;i^^;^*^v^n [6. 6. l. 13.6 . 1 
10.13. 02.7. 0^.14] 3 . 6g£95 

10 %x^y^;i/3 0mn:g)SU *iH*Kft* ] ) V<u 
1. 2 5 g«rlDxJD»*»**«o 2WM«fttt?frU 
s*tfU-9~-cmWL* l/3ltft8tio tK5 0m 
1 % x-f-;i/5 0m 1 ^tjnx.7K®^73*J5H1-^o 3jOB* 3 
% H C 1 *CKtti: t ^ t fifeitt^tt ^> o 

*S^**->*o [6. 6. 1. 13.6. 110.13. 0 
2.7. 09.14] s\7?r*>2. 2 gSr?#£o 
#*5/^s*-9->^D [6. 6. 1. 13.6. 110.13. 
0 2,7. 0^14] ^7 P ^r ? -fe>2. Igi3, 4-yt 
20 KD-2H-kf9>l. 7 1 g&f Yy M Kd7^>5 
0m McfgJgU -fwtrp- F^xy^^yRo. 0 
3 giDx.Sfi-e2^KRlS$^:^o fltx-f;H 0 
OmltML, 3%Na 2 CO3 , ftfOfta*, TkO 

m*r«t^L> tftliMgSO* -ctt*-r*o ^-t-;w 

£*&&C03, 4-ybKn~2H«^7>«:«ITi 
n Fnt:7-;i/^y^ii/^^Hy^n [6. 

6. 1. 1 3.6 . 1 10.13 . 0 2.7. 0 9.14] ^7*7" 

*>Z2 g'&tzo 2-f- h7b Kntfv-^** 

30 v^Jl/^M^rty^D [6. 6. 1- 13.6. 1 
10.13. 0 2.7 . 0 9.14] A^f-t>2g^STH 

F8mn:S»l0ti:it»t^o »H«*-T^rf>« 
i&L£f£, lM#7>-THFf§JgTHFf§fK6m 1 £ 

iit^o ottmrwm aa-cM«c 1 wfb«» 

C3MNa OH*II 1 . 1 m I > 3 0 %H 2 O2 0 . 
7m I 4 2 Or^TTigTi-^o ^OflSt 1 . 5B# 

0 m 1 Xftmt&o ^"T )^m^M\\±i^7K, 

40 L> M g S O4 x-'T^^git^itTb K 

■*v*n [6. 6. 1 . 1 3.6 . 1 10.13 . 02.7 . 0 
9.14] s\7?rJ] > 2 g *f*fco ^-fc KD^y-f h 

[ 6. 6. 1 . 1 3.6 . 1 10.13 . 0 2.7 . 0 9.14] ^ 

Zf^riJ > 2 g t t: t ; >*> 0. 5 3 g SrKJSTH F 8 m 

1 i:S#t-6. 0tU**Mt. ^^jn/f^D'JK 
0. 7giTHFlmli:*BU4^«me 1 

50 ->*>*£K*1£&SUU i£i££.x-T;V2 0 m 1 -CffiR 
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U 0. 5Nfi^ fefn^TfCx 3%Na 2 CO3 , 

tVkfefcOMTtft&L. MgS0 4 tW^c x-f- 

*«r*EET«*U (^**>/ftx*=: 5 

XI) n:iT^my^tv^ [6. 6. 

1. 13.6. 110.13. 0 2.7. 

* 9 9 y b- h * 2 gf»fc CtettiKflO o Ztotf**) 
V-\2 gZ&m/v- KD7 5>/* (4/2/ 

1 ) ft£»»lK 14ml K»J*U 40-45 1C-C 45* 
WReS*4o »**r**2 5 0ml fcftS. WmLfc 

[0 0 9 7] iH-NMR (CDC 1 3 ^ ftUWM® 
W : r h7>f^y7>) ppm: 1, 0-1. 88 

(m, 1 H) . 1 . 9 3 - 2. 7 5 (nu 1H) , 1 . 
9 1 (3 H. s) 4 . 9 9 (1 H, s) . 5. 5 1 (1 
H, sK 6. 04 (1H> s) > 9. 5-11. 3 

(1H, br) IR (cm-i) 2 8 0 0 - 3 6 0 0 (u 
OH) , 2 9 5 0 > 3048 ( v ch) > 1712 ( v 
CO ) , 1 6 3 4 ( v c«C ) > 117 2 ( v c-0 ) 
7C*fl*Hi (fi£%) 
C: 7 3. 9 8 (7 4. 1 9) 
H : 9. 1 1 (9. 3 4) 

ffiU fe50LrtOSfctt(iC24H36O4 (MW 3 8 8. 5 
4 6 0) OftJJfitSrSEl-o 
[0 0 9 8] (HJfcfti 1 6 ) 

[0 0 9 9] 
Hk2 5] 

H 2 C=C 

[0 10 0] 1 5 fcHtRK, 1IL8-^ h^rv* 

W^^fh7v^n [4. 4. 0. 12,5. 17.10] 

-3 - K^4r>Kft*T£JfcMl 10*WH|#t*4 
1 2 h^y*;i/^;PA^v^n [6. 6. 1. 

13.6. 110.13. 02.7. 09.N] ^ :/ * 7** > £ ffi 

v*T-&flcLfco IR (cm-i) 3050, 2940 (v 
CH) , 1 7 4 0, 17 15 ( v c«o ) x 1 6 3 6 ( * 
c=c ) , 117 0 ( v c-0 ) 

C: 7 6. 3 (76. 61) 
H : 9.10(9.31) 

{IU g5firtO&«t*C29H4204 (MW 4 5 4. 6 
4 8 4) 

[0101] (Hffiffl 1 7 ) 
TESi:*^r, RUMf^$, R7^hUv^D 
[5. 2. 1. 0 2.6] #>~4, R8 

» 



34 



10 



40 



[0 10 2] 
[ft 2 6] 



16 



4 



l 

? 

<fk H 2k 
COOR 8 



[0 10 3] ttft^^S/^AWiftijfci 0 0m l*j£ 
7^XrJjr||JfifflI 1 l Tft^tT^^^y 5 g (0. 

0 18mol) fc«Mfc>*U>3 0m L t-7*A>7 
;vn~;V3. 9 9 g (0. 054mol) , 4-v>^ 
;VT^ y tf y v> 1 . 7 6 g (0. 0 1 4 m 0 1 ) £A 
ft, oru/^iPi-^o f:i:yv^DA^y^*^'y 
'f * K 4 . 08g (0. 020mol) KjQx. 

20 «(2xi0ml), &*n#tB$*3i^ h y * atKvS* 

(2X1 0ml) O«-r*»i-* 0 *«Wt*Bl^^* 
T?g«*|&*Lvy *W9ATIS»niiJ:J: 1? 

Stttt* 5. 6 7 g»fc (ftttttfls 1R^9 0%) o 

5c*5Mr« «*%) 

C: 71. 4 (71. 96) 

H : 9.4(9.78) 

fiL. fiSttrtOSfett(iC2iH3404 (MW= 3 5 0. 4 

972) mmmzmto 

30 I R ( c m-l) : 2 9 5 0, 2874 ( u ch) , 171 
6 (woo). 1626 ( v oc ) , 1166 ( * 
c-o ) 

mmm 1 8 ) 

TESi:^^T, R6 Wf^S, R7^hVv^n 

[5. 2. 1. 0 2.6 ] ru >- 4, 8-v-f;V*> R 
8 **t Yyt k 1 ~C t> Z> V 

[0 10 4] 
[ft 2 7] 



iB 



I 



H 2 C=C 

£oor b 

[0 10 5] Ift^Il 7iH»i:, liLt-"/f^7^ 
n-^OftfrO K2, 3-yHKP77>*fflv^S 
L/w (ttttSfk K^6 2%) o 
50 (Mfi%) 



a 
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C : 6 8. 9 (6 9. 20) 
H : 8.3(8.8 5) 

ffiU }6»rttt»fc«iC2iH3205 (MW= 3 6 4. 4 
8 0 8) Oft«:tt*:*i"o 

I R (cm- 1 ) : 2 9 5 0, 2874 ( v ch) > 171 
8 ( v OQ ) . 1 6 3 0 (vc-c) , 116 6 ( v 
c-o-c ) 

iH-NMR (CDC 1 3 > :ff7>f 
JVV7>) ppm! 1. 1-2. 8 (nu 1 8 H) > 
3. 5-3. 8 (m> 2H) , 3. 8-4. 1 <nu 2 
H) , 5. 6-6. 5 (iru 4 H) , 

mmm 1 9 ) 

Tffi5SUi3V>T, R6 R7*?hVv^n [5. 

2. 1. 0 2.6] >- 4, RM ? f 
h7tKne7>-2->fJVi, k# e-;v^e 

[0 10 6] 
[lb 2 8] 

ft 6 
I 

H 2 C=C 

I 

o 

I 

A 7 

COOR 8 

[0107] mt*w>AWMt* auetwi-s 200 

(_hfE5^i3V>T, R 6 i**t, R7^hVv 
[5. 2. 1. 0 2.6] f^>-4, %-*J4fr 
i, R8 k *U ) 6 g ( 0 . 0 2 2 m o 1 ) > 

3, Kn- 2 H-fcfv > 4 . 54g (0. 05 
4mol) tifejb^^^>8 0 m 1 «riDx.7K?&i-^o * 
:i:p- h;l^>x;v*>$ - — 7kfn%2 0mg£&l 
x.. 3 0Miflt^ o REtfFTflL a, 
12 0ml -C*JRU tt*****^ h U * A**ift8 

0 m U f&*lft*6* 8 0 m U * 1 5 0ml ^JR"CiSfei£ 
i"*o *«B*«*v^*i/^A-CBl*j6aa. SSL 
fco ^^ + ^U~^~^fflv^T^^*jg:)S0 3 f 4-v 
KKn-2 H - tf9 J: ■) IMS' 
6.5 9 JR*8 4%) 0 
5c*5MHI (fi*%) 

C ! 6 9. 5 (6 9. 2 ) 
H : 8.6 4 (8.8 5) 

ffiU }S^fl<0^iSliC2iH 3 205 (MW= 3 6 4. 2 
3) Oft-»tt?r*-ro 

1 R ( c m-i) :2950, 2870 U ch) , 171 
6 ( y c-o ) , 1 6 3 2 ( v c=c ) x 116 6 ( v 

c-o ) 

iH-NMR (CDC 1 3 ^ rt8MSHJM*K : x h7^f 
^V7>) ppm! 1. 2-2. 7 (m, 20H) , 
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3. 47-3. 57 (m, 1H) , 3. 63-3. 73 
(m, 1H) > 3. 8-4. 1 (m, 2 H) , 5. 79 
(m, 1H) , 5. 9-6. 0 (s, 1 H) % 6. 0 5 
(m, 1 H) , 6. 3 6 (nu 1 H) , 

{%mm 2 o ) 

TEstUi^T, Rfii***, R7#hUv^n [5. 
2. 1. 0 2.6] ^^>_ 4( 8-5M^3k RMM 

A 

io [0 10 8] 
[ft 2 9] 

R 6 

I 

H 2 C=C 

C=0 

I 

o 

I 

R 7 

1 a 
COOR 

[0 10 9] ttfb*A'v*A&»!\ iSffiftf** 2 0 0 
20 ml«30P77^3^ HtfeM 1 2-Cl# btLfc\f^;V 

^ey^- (±E5*;KS3v>t\ R6 a***, r? ^mjv 

*n [5. 2. 1. 0 2.6] ^^>_4 t 

R8 k ** 1 ) 6 g ( 0 . 0 2 2 m o 1 ) , 

tfr. ;vo.^;vjh-x;H . 30g (0. 02 2mol) 
4:*(b**-V> 6 0m 1 fciniUWfc-r&o 
;U.x>x;i,*>g| . — 1 Smg^iPx., 1 ($Htt 
ff-T^o RJS**T&. V^)V^-7-)V \ 2 0 m 1 
JRU fifefD^®**^ b y A**jfc8 0m K fi&fD:fe 
iS7K8 Om U *1 5 0ml <DmXfflfr~tZ><> 

^-*fflv>TSjK*^*f^>- tic J: *) §fi^£ 5. 6 
7 g#*r (tttt**. JR*9 0%) o 

C : 6 9. 9 (6 8. 1 5) 
H : 9.02(9.15) 

f§LU *S5Irt^ScffiiiC20H 3 2O5 (MW= 3 5 2.2 

2 5) oft»te£«-ro 

I R ( c m-i) : 2 9 5 0, 2872 ( v ch) , 172 

0 (k^o) , 1 6 3 0 (k=c) > 1166 (y 
40 c-o ) 

IH-NMR (CDC 1 3 > rtS8«mWH :t^7^f 
^->7>) ppm: 1. 0-2. 7 (nu 14H) , 
1. 4 5 (d> 3H) , 1. 9 5 (s> 3 H) , 3. 7 
5 (q, 2H) , 3. 8-4. 1 (iru 2 H) , 5. 7 
5 (nu 1H) , 5. 9 (s* 1 H) , 6. 05 (nru 

1 H) , 6. 3 6 (rru 1 H) □ 

[oiio] (mmn 1) 

TtttlZ&\,*X, R6 R7 3i*b'Jv^n 

[5. 2. i. 0 2.6] rny-A t 8-vV;v*> R 

50 8 k**l -C**lf— 



, , (20) »$BB*F 1 0-307400 
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[0 1 1 1 J 

[ft 3 o] 

R 6 

I 

H 2 C=C 

C=0 
I 

o 
I 

R 7 

iooR 8 

[0 112] %m§2 0 i:ra»H. fiU^^xfjVi 
-y-Ji (eft itrfii/ fcf~ -r )i<im^X^f$L L tz 

(Witt**, «*7 0%) o 
S*»«f* (£m%) 
C : 6 8. 05 (67. 2 9) 
H : 9.12(9.33) 

II U *f5fll(*I^&'liiiC23H3806 (MW=4 10.5 
4 9 6) ^tUMtS-fo 

[0113] (^tfeffll 2 2 ) 
TKaSK*5V*-C\ R6 ^tK». RU ? ff7V^n 

[4. 4. 0. 12.5. 17.10] YTi*>V<i frit* R 

[0 114] 

Mb 3 i] 

R 6 

c=o 

I 

o 
I 

R 7 

COOR 8 

[0 115] ttfba^SAWtffrltrt: 100ml Aig 
7 9^=?(w|gififfl|l 4T'}f/:t:-K;7-5 g (0. 
0 1 8m o 1 ) fcttflS^f-l/V 3 0m L t -7*)\sT 
;i/ n - ;v 3 . 99g (0. 0 5 4 m o 1 ) , 4 - f- 
^7^f'Jy>l, 7 6 g (0. 0 1 4 m o 1 ) iX 
tis 0t:^ipi-& o f:i:yy^DA^r->;V*;Kfy 
-T S K 4 . 08g (0. 020mol) Kin*. 

tttt ( 2 x l 0 m 1 ) . fi&fD^SfckStf- b U * AtK^^ 

(2 x i om i ) (om^mw-t^o mwm*mfc?r* 

Sfi9»*5. 6 7 g»fc (tttttttt* «*90%)o 

C : 7 2 . 6 (72. 38) 
H : 9.03(9.15) 

<I U e5IH[*l^&fiiiC2iH3204 (MW= 3 4 8. 2 
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3) OtHWt«r*1-o 

I R (cm-i) : 3 4 6 0 Uoh). 2950 
( i/ CH) . 1 7 2 0 ( v c-0 ) % 1 6 3 4 ( p c-C ) , 
116 6 ( ii c-o ) 
2 3 ) 

TE5tKUv*T, R6 tffc^ R7 ^ hr/^Q 
[4. 4. 0. 12.5. 17.10] K^>yM;P*> R 

io [0116] 
Mb 3 2] 

R 6 

H 2 C=C 

t 

O 

t 

COOR a 

[0117] %mm2 2 fcratfcufi l t -yf;P7;i/3 

20 -^Kftfc^ 2, 3-vfc Ko7 5Vifflv^J8Lfc 
(ttttffitt. 1R^6 2%) o 

C : 6 9. 9 8 (6 9. 5 9) 
H I 8.2 8 (8.3 4) 

ffiU eart*>»tel*C2iH30O5 (MW=3 6 2. 2 

0 9) *>tUMt**1- 0 

1 R ( c m-i) : 2 9 5 0, 2874 ( v ch) x 171 
8 ( v c-o ) . 1630 (k«c) , 1166 U 
c-o-c ) 

30 ih-nmr (cdci 3 > ftummvow. :fb7^f 

;Vv^» ppm : 1. 1-2. 8 (nu 2 1 H) . 
3. 5-3. 8 (iik 1 H) . 3. 8-4. 1 (nu 2 
H) > 5. 7 (m> 1 H) . 5. 9 5 (s> 1H) > 
6. 0 5 (nu 1 H) % 6. 3 6 (m. 1 H) o 

[0118] (%ttffl 2 4 ) 
TfEsSUii3WT\ RB^fJVS, R7^A^tv^D 

[6. 6. 1. 13,6. 110.13. Q2.7. 0 9.14]^ 

40 [ 0 1 1 9 ] 
[fb3 3] 

R 6 

H 2 C=C 

c=o 
I 

o 

I 

9k H 2k 
R 7 

COOR a 

[0120] «fb* aacw-ft* 200 

so m 1 ffi 3op77^^i:> Slifcflll 1 5 TMfb fitzV-fr 



(21) 
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(±IBS:tri5V^T, R6 R7 ^ 

n [6. 6. 1 . 1 3.6 . 1 10.13 . 0 2.7 . 

09.14] ^7?r* > R 8 k* J 0) 

6g (0. 022mol), 3, KD-2H- 
fcf^>4. 54g (0. 054mol) ik*ft^^V> 

8 0m l ^JDx7X^i-^o f:i:p- h;vx>x;wt> 

h ! J A*»?S8 Om 1 > tefn£:ffi*8 Om 
U*150ml O)lltft»t4o tOTtttB^y* 10 

T«&fc*Rfi>0 3. 4-^bKn-2H-bf9>SrR 
*t4iti:J:»)B»ftt6. 5 9 g»/: (fiW, 
4JUP8 4 %) o 

itmfrmm «*%) 

C : 7 4. 33 (73. 6 5) 
H : 8.98 (8.83) 

1IU effirt^»1SiiC28H40O5 (MW= 4 5 6. 6 

210) ow»ffi*a"fo 

I R ( c m-J) : 2 9 5 0, 2870 ( * ch) x 171 20 
6 (k«o) > 1632 ( v c-c ) , 1166 ( v 

C-0 ) 

1H-NMR (CDC 1 3 x WBBWifcttK if 
^77 >) ppm: 1. 2-2. 7 (m> 2 0 H) . 
1. 95 (sx 3H) , 3. 47-3. 57 (m, 1 
H) , 3. 63-3. 73 (m, 1 H) > 3. 8-4. 
1 (m. 2H) > 5. 5 5 (s, 1 H) , 5. 9 4 

(s , 1 H) > 6. 1 (s> 1 H) o 

[0121] mm®} 25) 
TfB5£Ui3V>T, R6 4«>f^i, R7^tv^n 30 

[6. 6. 1. 13.6. 110,13. 0 2.7. 0 9.M] A 

[0 12 2J 
Mb 3 4 1 

R B 

I 

H 2 C— C 

c=o 
I 

o 

I 

C k H 2 R 40 
R 7 

COOR 8 

[0 12 3] a<b*^v* iftJtft#* 2 0 0 

m 1 m 3 HJfcpij i 5 X~%htitz\£-)\< 

*zJ-?- (±I&5tUi$^Tx R6<^f^i, R7 4«a 

U [6. 6. 1. 13.6. 110.13. 02.7. 
09.14] ^7?r* >V4)\>&. R****** k^0) 

6g (0. 0 2 2 mol) , \£ —)\> f A* 1 . 
30g (0. 022mol) fcifi^b^ * U > 6 0 m 1 £ 
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^^jn-xJH 2 0ml T**U M 
8 0 m U &*D:&i£;jt8 0ml, 7R 1 5 0m 

9 0%) o 

Tc^^tt (£i%) 

C I 7 1. 2 2 ( 7 2. 9 4) 

H : 8.9(9.0 7) 

IS U igaHl*IOgcffiiiC27H4o05 (MW= 4 4 4. 6 

100) mmmmto 

I R ( c m-l) :2950> 2872 (u ch) x 172 
0 ( * c-o ) ^ 1 6 3 0 ( v c-C ) * 116 6 ( 1/ 

C-0 ) 

1H-NMR (CDC 1 3 > ftffifKfJSttK :f h^f 

;W>7>) ppm! 1. 0-2. 7 (nu 1 4 H) . 

1. 2 ( t x 3 H) x 1. 45 (d, 3H) , 1. 95 
(Sx 3H) x 3. 75 (q, 2 H) x 3. 8-4. 1 
(mx 2H) x 5. 55 (sx 1 H) x 5. 9 (q, 1 

H) x 6. 1 (Sx 1 H) 

{%mm 2 6 ) 

TIEstKis^Tx R fi Wf;H, R7 ^t^^y^o 

[8. 8. 12.9 . 14.7 . 111.18 . 113.16 . 0. 
02.8. 012.17] K^t>yM;Vi % R 8^1-"/h 
^yxf^ kri*0T*£tf~;i^/^~<D^jS; 

[0 12 4] 

Kb 3 51 

R 6 

1 

H 2 C=C 

J 

c=o 
o 

I 

R 7 

1 ii 
COOR 

[01 2 5 ] £MM 2 5 t {I LHJfefl) 1 5 O 

j=.;u^ey -7-H^ATHM00 1 6<otf-;i/*y (± 
lEsCUiSV^Tx Rfi^f^i, R? ^t^^y^u 

[8. 8. 1 2.9 . 14.7 . 1 11.18 . 1 13.16 . 0. 

02.8. 012.17] K^tVvViH, RS^'tK^x k 

5c*»«ffl[ (£ft%) 

C: 7 3. 9 8 (7 5. 8 0) 

H*. 9. 21 (9. 35) 

fflU «artOftteliC34H5o05 (MW= 5 3 8. 7 
6 6 0) tttHMI**1-o 
[0126] (XJfeM 2 7 ) 
Tie^U^V^Tx R2 )&VjWf;l/t>I, mx n^'Ot 



(22) 
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10 12 7] 
Mfc 3 6] 



ch 3 

H 2 C=C 
I 

c=o 
I 



R 2 

I 

C n H2n 
0-C-CH 3 



[0128] mt&ffl 1 tft <b tlfc ^ fl/sK A'-J- > v * - ;U 
^ey>^^'JP-F5. 9 gSrtTV y>6m MC*» 
L> 0t:tC(%ipi-^ o *LT*B**»3m 1 £JbD;L, S 
1T1 5^|HJKJ£S*4 0 ta*»***l 0 0ml \z& 
^ t«i«:i-f;H0 0mltiHiU 0. 5 N*£ 
$L ttfoftifeit* 3 h y * Sfrfn:tet£ 

>/ftSif;i^=2/i) i-e§Mttfc 5 

g»fc (tttttttt) o 
TC^Wtt (Sfi%) 

C:6 6. 0 0 (6 6. 1 2) 
H : 8.5 3(8.7 2) 

lit. g5Ertc7)l&>(ttiC 14H22O4 (MW=2 5 4. 3 
2 5 4) Ofj-JMt**-* 0 

I R ( c m-l) 2 8 8 0, 2950 (v ch) , 171 
8 . 1 7 3 8 ( v c-0 ) . 1 6 3 4 ( v c=C ) > 12 4 
0 > 116 4 ( v c-0 ) 
(^Jfcffil 2 8 ) 

TK*fci5V*T\ R2*tfi;i/^n [5. 2. 1. 0 

2.6] f*>-4, 8-vM;i/*. m. n**i-e*>&tr 

[0 12 9] 
Hfc3 7] 

CH 3 



H 2 C=C 



r 



R 2 
I 

0-<J-CH 3 
O 

[0 1 3 0] %ffim2l:%htitz h y [5. 2. 

1. 0 2.6] y*jjy-4 f s-i;m * ; * ? ? 

'JU-h5. 9gttfyy>6mh:»)»U OtW 
*P1-&o -tLTfc*f|«3m l tlra*. Ifitl5ffl 
KfoZ^tZo ift<fr»***l 0 0ml Cft^ *«Ji* 
i-7JH0 0mltiHlU 0. 5N*£&, fi&fPft*£ 

*> 3 h y * a** j&fnAtt*o«Tfti#- 



10 



20 



30 



40 
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;v=2/l) -Cf»«1-&it-Cifl9»Sr 5 g»fc (ttte 

7c*#*r« mt%) 

C : 6 9. 89 (70. 7 7) 
H : 8.5 8 (9.3 8) 

ffiU SSBlrtOSfcttliC 19H30O4 (MW= 3 2 2. 4 
4 3 6) «>fUMI**1-o 

I R ( c m-l) 2880. 2950 ( v ch) , 171 
8, 1738 (wco). 1634 ( u c-C ) . 124 
0 . 116 4 (vc-o) 
(XJfeffl 2 9) 

TIS^^ioV^T. R2*«fh7V^n [4. 4. 6. 1 
2.5. 17,10] Kf*>vV^t, m, ntf*0-C*&lT 

[0131] 
[ft 3 8] 

CH 3 

H 2 C=C 

<j»m H 2m 
R 2 

£n H 2n 
6— C— CH 3 

O 

[0132] ^mme-vwhtitz-r h 5 * n k^*> 

yt-J^;>^'Jl/-h5. 9 g£fc°y v>6m 1 
U»JS*U OttC^iPi-^o *LT*&*li«3m 1 *}JD 
L Sltl 5WHIKJ6**&o ^ tKtK 1 0 0m 

*OTtx-7/H0 0mlTiHiU 0. 

fifrfa&i&Tk. 3 h U ^atIc. fife 

WA*fcJcOJHt?ft»-Lfco i-t;HS:Mg SO 4 "CK 

5c*iMHI (£4%) 

C : 7 0. 65 (71. 3 9) 

H : 9.23(9.59) 

(EL, J55IlF*l<7)$fe1ttiiC 20H32O4 (MW= 3 3 6. 4 

7 0 4 ) OtHitSto 

I R ( c m-l) 2880, 2950 ( v ch) . 171 

8 > 1 7 3 8 ( v c=0 ) > 1 6 3 4 ( p c-c ) , 12 4 
0 . 116 4 ( v c-0 ) 

(£1601 3 0 ) 

[0 13 3] 

Mb 3 9] 



\ 



50 
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CH 3 
H 2 C=C 

':=o 



44 



0 0m 



i 

I 

<pn H 2n 

0-C-CH 3 

II 
O 

[0 13 4] mffims^Wbtrtz^*y->'*v^-/?7 

ii yy^-fr^j * 9 9 y h 5. 9g*tfyy>6 

m 1 KJgfllU 0t:tC^iI)1-^o ^ltMSK3m l 
*i>D*., SiB-Cl 5B$HJRJS3*&o 1 0 

0ml Cit?, *«itx-f)H-0 0ml rMl, 

o . 5 NfiK> tsfn*a*, 3 %B&*mi- h y * a 

4 TIB** i-'rA'*:«*U y^^*7A (MR 

C : 7 3. 21 (7 4, 58) 
H : 8. 9 8 (8. 8 7) 

fit, »SlrtO»1ittC24H3404 (MW= 3 8 6. 5 

3 0 2) <oit»<i£«-ro 

I R (c m-i) 2880, 2950 ( v ch) , 171 
8, 1738 ( v C*0 ) > 1634 ( v c-C ) , 124 
0 . 116 4 ( v c-0 ) 
(^Jfe00 3 1) 

10 13 5] 

MK4 0] 

0 

I 

R 2 

O-C-CH3 
O 

[0 13 6] $mmw%btitz*9 9 *s9u K3* > 
v^-^;>^'Jl/-h5. 9 ffSrVfy y>6m I 
U»<»L, 0TCU*iHi-*o *LT*7kBfc®3m 1 



1 tcvi|T. *«JB«r^-«f 0 Om 1 Tjfltti U 0. 
5Ni«. 3%^K**^by *<U&. 

^t>/ftSxfjv=2/i) TiMM-ait-caw 

TC^^Wffi (Sfi%) 
C : 7 5. 2 1 (7 6. 9 5) 
10 H : 8.98(8.91) 

t§U ©ap*9O»it«C29H4004 (MW= 4 5 2.6 
3 2 6) <7>ft»tt£SH- 0 

I R ( c m-i) 2880. 2950 ( v ch) . 171 
8, 1 7 3 8 ( u c-0 ) , 1 6 3 4 ( u c-C ) . 12 4 

0 . 116 4 ( v C-0 ) 
(*ffi£U 3 2 ) 

1 0 0mlffltxa77XD*i: 
20 r;i/^>^#B^TT\ S)Sth7tKn77>50 
ml*KHJfc«l7, 11, 3-e^L^^ey7-Sr^ 
;HtT'0. 4/0. 4/0. 2 tta2>±n\zfeMLtZo 
M(wBB*6#]-C*4TVex^ vyfn-h'J ;wo. 16 
4g (1. Ommol) £JDx. T ;t^> 2f*#B$l 
T, 6 0t:-C3B#raJD?ftLfco JRlB*SrSa^?frflia, 

0 . 5 y ? f *Ox-^jwHifflb0Lfc o it 
M*£k*b. f f 7 1: Kn 7 7 ^/i-f^tBitfflS 
tJEKlEHftOSLfco WffiL£a^#Oft8R£*& 
U 2mmHg, 4 OtT 2 4 WWJ«E«aft**i&^ 
30 d J: 19 . Bttkt4#W-o6fe»#t3. 5g 
t#£ (W7 0%) o ^yx^Uv»»^3tfi5pj^^ji 

3:1*9 0 0 0r*o*: (4Mf»« : *Ht*f*BfLC-9 

a/ s p d - 6 a ; ? a : asfnmxG PCKF- 

8 0 m, mmmm. : f- h ? b ko y ? >) 

1 R ( c m-i) : 3350 ( * oh) > 1720 ( v 

(%ttffl 3 3 - 4 0) %tkf« 3 2 £ m«0*tt»CT*« 
^Sr^-JfiLfco fliT^CT, tt& 

*Jt (*n,&«) . *m^ib (x/y/z) , 

40 fi^fi; (MW) fc^rfo 
[0 13 7] 
UK2] 
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Xtt* 








MW 


3 3 


SJ&Wl P. 4 


0. 5/0/0. 5 


0. 4 3/0/0. 5 5 


2 6 0 0 0 


3 4 




0. 4/0/0. 6 


0. 4 1/0/0. 3 9 


3 2 7 0 0 


3 5 


Xtttt? 3,13. *<0*^t- 


0. 5/0. 3/0, 2 


0. 5/0. 3/0. 2 


2 7 6 0 0 


3 6 


HIWI2 4, 1 5, s«*y T- 


0. 3/0. 4/0. 3 


0. 29/0. 3 9/0. 32 


4 3 10 0 


3 7 




0. 5/0. 3/0. 2 


0. 5/0. S 1/0. 1 9 


2 9 0 0 0 


3 8 


;**#I2 2, 13,2 


0. 4/0. 2/0. 4 


0. 3 9/0. 1 8/0. 4 3 


2 8 7 5 0 


3 9 


**M2 5, 3 OW^- 


0. 5/0/O. 5 


0. 5 1/0/0. 4 9 


3 3 0 0 0 


4 0 


:ftftfl2 6, 16x31 


0. 3/0. 4/0. 3 


0. 2 5/0. 4 1/0. 3 3 


3 6 2 0 0 


4 1 


X3t«5* 1 2, 1 9©*^- 


0. 6/0. 3/0. 1 


0. 6/0. 2 5/0. 1 3 


270 00 


4 2 


*Jft«7* 14,2 2 0*>-»- 


0. 7/0. 2/0. 1 


0. 6/0. 2/0. 2 


2 6 0 0 0 


4 3 


*rt«7, 1 


0. 7/0. 3/0 


0. 7 2/0. 2 8/0 


2 00 0 0 


4 4 


su*fis, l 4 o*;-*- 


0. 6 8/0. 3 2/0 


0. 2/0. 3/0 


2 3 0 0 0 



[0 13 81 (HJ&W4 5-5 7) *Jfcffll3 3frb4 4 

;ve;>f;i/x-f;H 0 gtcjgiftU $<b«Uio. 2 
rjy^SiiK;* tf>r?~ hM^U 9 0 t\ 6 0 

0. 7 s ?v><nmm*%>f&Ltzo n btitzmzzti? 
(rie) &w*R^T. c f 4 

y^>^S£«£L£ (i-;f>^ft:Power 
= 1 0 0W> JE^J 5 P a ^ rtfxiftfi^ 3 0 s c c m) 0 



*F82iix^z>, #>; (p- tT-;u7xy-;v) js£U\ 

[0 13 9] 
[^3] 







(A/mi n) 1 


4 5 


5W60S3 20#V*- 


16 7 


4 6 




16 3 


4 7 




16 0 I 


4 8 


5SiteW3 5 


15 9 


4 9 


3gjfc«3 6Wn- 


10 5 


50 


$tt^l3 7<D# i ;-7- 


10 3 


5 1 


*2fc083 


16 1 


5 2 


*4fefflI3 9 0^'J-7- 


10 7 


5 3 


siteflu 0 


10 2 


5 4 




16 4 I 


5 5 




16 3 1 


5 6 




16 2 1 


5 7 


*lfc0l4 4<o^»;^- 


16 5 1 






16 7 






2 6 2 



(a) ^'Jv- (*ffi$)3 2) 0. 9 5 0 g 
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•7^*0* * >7s)\s*+~ f -JfeS; (4) Olk^ 

0 5 0 g 



48 



0. 



. 0 0 0 g 
2 //m^f7D>7 4 )V* -*m^X 
ZMSLLfZo 3 4 v**sV ^>&*£± 
ti±IEWvX b *t*4-^ ^ tf > n — h&*frU 8 0t:, 6 
G #0(1*7 N7*U- hii'T^-^V^fcfcC&V^ R]f[ 

:^SI<7)19 3. 4 nm^^lt>5>S®$ti7 1 % 

[0141] (3Ufctf!J5 9) **&0fl5 8T7FLfcl^vX 

hifflv\ ArFrfi/J««l (NA=0. 55, 

0. 7) i:Tl*U: 0 ^<0ft1-C^i 9 Ot, 6 0# 

EM6fll (2. 3fii§B<7>f- K 



10 



^ft-FftfcClfcoTto hRORjftSfr 

ftfco c:o|ieiri5V^rg3tx*^^-**fei 5m]/ 
cm2?>t£0. 2 0//m7-f >T> KX^-T.coMf^ 
tt**»feftfco :ofcij64lf«ft« (SEM, BE 
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